In vitro and in vivo evaluation of a preservative-free cationic emulsion of latanoprost in corneal wound healing models.
Cationic emulsions (CEs), developed as vehicles for lipophilic drugs, have been shown to be safe and effective for the treatment of dry eye. The aim of this study was to investigate the effects of a preservative-free latanoprost 0.005% CE (latanoprost-CE) in in vitro and in vivo models of corneal wound healing. An in vitro wound was made by scraping through a confluent layer of human corneal epithelial cells. Cytotoxicity, cell migration, and proliferation were analyzed after an exposure to phosphate-buffered saline, CE, latanoprost-CE, 0.02% benzalkonium chloride (0.02%BAK), and Xalatan (latanoprost). In vivo, the recovery and integrity of corneal wound healing were assessed in rat eyes instilled twice a day for 5 days with the above treatments after deepithelialization of the superior cornea. In vitro wound distances decreased at 2 and 24 hours for human corneal epithelial cells exposed to CE, latanoprost-CE, and phosphate-buffered saline, whereas they progressively increased for 0.02%BAK-treated and latanoprost-treated cells. The greater wound closure was associated with a higher number of Ki67-positive cells. In CE- and latanoprost-CE-treated rats, reepithelialization of the cornea was enhanced, restoring normal appearance and function. In contrast, 0.02%BAK or latanoprost delayed corneal healing, induced inflammation, and decreased MUC5-AC expression. Both models effectively evaluated the cytotoxicity and dynamic recovery of corneal wound healing, and their correlation supports the potential of the in vitro model as a reliable alternative to in vivo ocular toxicity tests. Both models demonstrated that in the face of corneal injury, CEs favored corneal healing, whereas BAK was deleterious.